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[aai^si mm 
i^&m mm s§ 

[fllSSXU 2003.06.19 

[sSS| semiconductor device having delay circuit with maximum 

change delay 

[f| OJ] 

OS] ^5|A|- 
[M^ieJ^H] 1-1998-104271-3 

[CH£|°J3H] 9-1998-000109-0 
[Sir?|gJ^&!S] 2003-002377-2 

[£S°J ^s:>l] oi^di 

S^SS>|] LEE, You Mi 

[^ej^^eis] 740325-2475743 
[?S3§] 135-270 

AHgH^AI ^=?. 965 ^SSm^ 406 S 

[^] KR 
[£JAH!^] m=p- 

mmzs ahi42£°j ^mow °im tsi, mm& ximo^sj t?§ 

Oil £|Sh ssiajaF S S^ifLIP. CH£|oi 

Pl^St!^] 20 2 29,000 

10 2 10,000 §! 

0 21 o m 

[^JAfi?g] 17 If ' 653,000 m 

imn\} 692,ooo m 

[i!¥AHf|] 1. S°fAH- SA||AH(££)_1g 
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«V£^1 #*1<2] ^^-i: #o1ji s)^^ ^^s)-^ ^ ^ 

9] *l<3-¥--I- ^-7] *l«£-*fsl ^ ^efloj^ 

#^#*fl ^ ^=n>nf z^-7i 7-]^- ^ 

71 Cfl^^ ^-fr*^ ^1 ^ R C ^])o)^ 7^7] o]s 7l ^ 

i^=7> ^"71 ^^^^^ ^ol^^- o^j-^cofl z]-7l ^^ZL 

H 4 

tijrs^l s]-?-^^, ^l^s, *l<SEj-<y, 
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^tfl^s)- £fe «h£*l] ^{semiconductor device 

having delay circuit with maximum change delay} 

£ 2^ afll ^]c^M ttj-Bl- ti_l£^l ^H^s] 7]^S| t^o] 

£ 3^ i 2 ofl t 2 -^ 2)SJ£ 

-£ 4^ ^]2 ^Al^ofl cf^ #*H^o] ^<g^s.# i^l 

£ 5^ £ 4°11 it)-^- 

5. 6£r ^ofl ^-§-£1^ *\}°]#<S a}}* l±o] 

-g: ^ v ^^r «l£^l #*H1 ^ ^jAS, ^1 tiVS^fl *\)5-£\ -f-^r ^£^1 
oil ^S^l 
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€^ 7l9J^H ^^4. ^^m, ^ #7>^- ^ RC ^efl 

AJELS ^EK^ tfl-3-3°J ^7> Jl^^r 3HHfe ^-g-^71 O^cf. 

±r 5L 1-8: ^191^5.^ ^ ^ ^o) £x$# 3^ ^^o} ^^1 

^l^Efo]^ IS a^l #7fl £ o]^- 7 > 

^^>^, 4 ^(stage) ^(cascade) ^ m)3.Sl^ 
(INVl-INV4)£r A oM *lS..£L^ °JttlEi-i-(INVl-INV4)-^ ^71 ^ ^ 

7l^tbi=f. -B-^*(R1,R3)^: #7l *lS._2.>i 9jtH #( INV1-INV4)^- 

*B «l£ii °JtH^-i.(lNVl,INV3)2f ic 
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= A>olofl yj-y] <&^S\JL, ^ -ft-^#(R2,R4)^ <#7] Vis-Si.^ <y^E^-i-(INVl-INV4)# 
*)2.SL^ <?ltHE^-i.(INV2 ( INV4)4 ^*1 (ground W°H1 *M ^^tf. ^ SL 
SL^ E^^l^S 471 ?]3*M3 -R-^-&(Cl,C3)£ <^^=7} ^71 ^^^^i 

±EL°\] <$.^.$\JL Ef^^=7> ^}- 7 | M)3-±^ o]V] E^*( INV1 , INV3) 

(C2,C4)£- <S^S.7> <^^^J1 E^#^=7> ^"71 *K^*n ^la.^ ^i^ei-i- 

(INV2,INV4)^ #^2n2=<Hl z^-7l <£^cf. 

^^(IN^S <?]7>5)^- >0jL-*f ^7l #)3LSL^ ^1^E]#(INV1-INV4) ^ ^-71 7^ C V 

-ft-^#(Rl-R4)-4 <$7] WW 4r^*(Cl-C4)3 *l<£*}-g-ofl °)?% *]<££\o] #?^(0UT) 

t^*M, W^lS ^-7) ^bJ(R2)4 ^Sfl^lB] ^(C2)£ f-*fl ^ RC 

^W-. 3E^. #7l 7-]%v -H-bi(R3)^- 7i3flAlE-1 -f*-^(C3), #7) ^ 
(R4)4 7]3tflAlEl ^^(C4)H RC ^[eflol* ^7] ^^cf. 

£ 1<M ^"71 aj^ -{f^l-(Rl,R3)^ ^-71 7]^X\b\ -B-^#(C1,C3)^ «?] 

7i ^iy- ^^^<y-2i tjo.^ ^v 7 ] ^ -b-^i-(ri,r3)# jg-n *=^r # 

^ f^Vt!:^. ojoii nfel- > ^ls.5->i <ywl^l-(lNVl,INV3)^ -S-^-^S *\ 

5L$L+ <?lttlEl-i-(INyi,INV3)^ -§-*Hl 7>1<£ E)-^^ #7l 

^^lEi -^-y#(Cl ( C3)^ ^8>^ ^-f ^^^<a-ol 
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nfl £oj ^7}i5}E-5L, #7) ^-^1-(R1,R3)# -f-^fl * = ^r ^=.o] ^ 7H ] ^sfl^uV 

3- #±.5\o]o} t}^ ^H^r ^-g-£]7) <^cf. ^-§- JL^ ^2)-g- tiV£L*fl 

^sqiELS $)o]B\ <^4^ -g^ofl^y}. -fr** ^ -a^cf. 
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<18> ^^H, ^ -E-^ ^^^oj-o] ^ofl ^04 Efoj^. 3|tj]3. 

^ ^ 9ixt ^l^si^.* ^tii^v av^^i *n^°fl 

<19> ^go] 4^ aV£^l tt=?1k ^^H 3 -^ tfl^- 

<21> cf-E- «V£^1 <^]i ^1^>JL #5^5.* # 

<25> Aj-71^ M. -S^o) S-^S. 7 ].o.c, 1 o^tLo] ^-^S-^- ^^>7l £ ^ 

°<^(aspectHl rtc&r, *l<2*}7l ^ ^eflo^} 
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x]<&^ «V£*fl #*l^r, ^-71 ^l^MJ ^^oll-^ ^ ^ 

tfl-§-3^r ^1 <M RC H^HS ^71 o]s 7l o 1 ^ > <^^j= 7 }. ># 7 | 

3 #0.5. *^3^r€ #*1tt: ^-7] ^l^^-sl ^ HelHi-^ 

^ ; ^ ^7l ^^-^ ±^9] ^<y-4^ ^£5. °l7>£|if- *fl2 ^cH^oJ-o)] ^H^u} 

£ ^HM ^Hltbcf. 

#7)^- -g- ^ofl ttfeig, ^^^oj-S] Al *l<£s|5. iflofl^ *]<£E}-<yo| 

#$■7} ^cflS ^<HM-^1 3<H &5L*\] nfljgAi J^^-ol #o^.ji i aV£*fl 
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<28> ol*>6fl^^. .g. ^Al^jS-o]! it|-el., hv^^i *1£$3.7> 

t21 ^€ 5.^1 Z]"7l S^sH iE^r 

7l^# 7^^ ^^Adl-l-^ ^ SE^ -fr*}^ Bft^^Cf. o)f;}°) 

^1 ofl^-ofl^ JS-jg ^l#ol oj-ej. ofl§ -g-ol ^£]j7 ol^^V, o] 

£ ^J-Sj ^Al^. 7 >^1 ^oflTfl olsfl^- §7] ^£ ^HItt 4 

<29> tiV£^ 3^3- *l<3-iR3# *\<&5\sLS>) *fli £. 
2 ^ £ 3* #2:5. 

<30> 51 2^r m ^Ajoflofl uV^Sfl #*HH^ Jiol 
Jl, £. 3^: £. 2^1 tcfs- 2)S.£olcf. 

7><?l^)X < S7|-i-(10-16)^r n ^r3<H ^Jol Ji^cf a] 

7H, #71 n o] *hr(22l tifl^)o] ^o.^ ^ ^(OUT)^-S. #^^lssl 

(phase) ^ <g§J#(IN).2.3. ^7}^ ^AlJlSl ^-°J*>J1, <#7] n°l «-^r°J ^ j>.6\] 

<32> Aj-7] vflX X| n X^7l#( 10-16) °j^4 #^7i^ Ef^o. ^JQ^OJ- 

Si efl^oil <^W. §VM-^ ^ ^eflolSAi^ 3)sHr X°l 4°J^ °i7l o^ 7 l ufl-g-ofl 
2] -5 31 S^ofl £Al^ ^-o] ^ ^eflol^- J=H^ ^ ^^tbcf 
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<33> -a-^-i-CRl-Rm)^- s&7) x)<$7)^ #^»i*fl *]o§ 7)1- (10 ,14)2]- *l^^-*i<y- 

icS.A].o)oll Z|7l <S££|ul, *K^*|| ^1^7l-l-( 12, 16)^1- ^^14 0 lib ^*ch T^t°l 
^3*1 SHr*}. £ 15] ^*Rr -B-^*(20,22)^r ^iiJE.7} #7] 

^=.5]-^- l£S *H*lSKVl) ^^JEL^l Z|7l E|-*1cH7} 

A o V 7) ^^7ll:(10,14)2l #^ii=o11 ^7] ^^^4. ^7>^lS, 7.1 

^711- (12,16)^] #^=5}- ^^Al-Olofl^ ^ 2}H E] -^#0] ^^S]^ ^Cf. 

<34> ^^^(IN)A^ ^17>£]^ Ajjr^ ^-7] 7.1 <g 711- (10-16) ^ ^-71 7^ -fr^* 

(Rl-Rm)-4 ^>7l Tl^AlEi o.^ = (20-22)^1 ^l^-g-ofl <q«fl ^l^S)ol #^^-(0UT)* f- 
«fl ^7H, ^"71 ^(rd^ ^1 7l3flAlEK20)^ RC ^l^(time 

constant)!- ?>^r ^ RC ^H-I- °V^-7>^15. -#7] 7)%V -R-^CRm)^ ^1 7] 

2]]a1e-1(22)£ f-Tll RC -M^tM* ^ RC ^NHl- ^W". 

<35> £ 2*11^51 »^*fl ^1^71*51 #^i!=P>Cf o^S} TlsflAlE^ -fp^ oj 

#ic=o1]^ 5] «- ^^^l ol-qs]- ^^l^l *J-aJ- oj^v ^H^<a-( V l)ol ^71-slcf^- 
^-71^- £ 251 .1^*1 ^^1 ,45^ £ ls i tjo.^ ^e) #7) 7^311 a) e] -H- 

*1<3 B1-OJ51 ^S\.6\) P^ofl 0^*)] ^ Efojol cfla^O^. ^^Cf. 

<36> o^HH^ £ 25] ^313 ^^S|S<?] IE 3S\-, #7l £ 32]- ^T-gr ^^S. *1 

<£sl5.5] ZLEflH^i iL°] £ 7# t2S 7^ Efojol ^S^o] ^ 

<37> £ 3* £ 251 *)U ^fl^] *fln ^1^71 #(10-16)ol *1S._2.^ °]B]EiS*| 4 

71 ^J^l i^^lcf. 5E^, ^11 *tfm(^7H m £- l/2n)7l3flAlEi (20-22)^ 

3.3l£l H^1^&)S 2^71 $> ^ oicf. £ 35] ^-fofl 4<2 ^l-y^S 
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#51*11 ^-g-oj) 5^ ^7j-o| 7 >^^ #€:°14. ofl^tfl, Jl^ a> 

£.*fl #*HH, ^"71 -ft- 1 ^ ^ 3.5 k&)°.5., 5L$_^ ^SflAlE^ A> 

^ 100 W D>ol5 L S.DlEi(^ m 2) S . Z]-7l ^Tll^Jl, °1^E| *fl<y^- 103" 
t!: 1.61-^ ^i^^^-ofl^ AlJro} xl^ojo. ot 5 i4^( nS )s 

5L 3°1H ^>7l -R-^#(Rl,Rm)ofl^ ^-^^^l ^^o.^ °l7}-£]*m 

, #71 ^-^#(20,22)^ ^^(^lJLfe wV5L*ll 7l^)oll^ ^^Hl^l 

<4eM, ^ #^<y-2} efl^ol ^o-ofl, ^v 7 ) ^-^IrCRl.Rm)^- 

SUM] #7H1 ^r*d*H ^1^7l-&(10,14)^ #^5i=^Ai l^uRr *i<£ E]-<y 

£ #i£4. ^7\S., ^7} ?]n*)B\ -fr^l" (20,22)3 ^ ^H^S: ^ 

^1 ^-fofl ^7>arM 4^ #^£4. 5L 3^^ 

°1 #7>^1 ^7l ^*J- -^^IrCRl.Rm)^- ^f-Sfl JrH±=. ^fl-^) ^7\9\ ^7) 7] 

-B-^l-(20 ) 22)^ -^*H) x)<£3\3.°\ Bf<y^ cfls.^ 

^ 4°J3 ^s^l oj^-o.^. i£SHg4. 

5L 7# #^>^, 7>S.^ 5>1«- ^^^oj-^. #H(V)^S 44<a ^^lJl 
o. ^oj^. v4^( n s)^s 44\fl SL 33 THaflAlE^ ^7>£l^ 

^H^CVl)!- ^-^fl ^i^&JLS. 51$z>\jL 3^ ^3^1^ 7§*-o\) *)<£^ 

^^7}- ZLeflH^i ii^^icf. ZLEflH«(Gl-G7)#^Ai zLEfl H#(G2-G6)^ 7i a)] a] e^ 
-H-^^l °J7]-51^ *H3<y-(Vl)^- 2.0 1-S-^-Ei 1.2#m^H 0.2#S #<fl5. z^-71 
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11 AA M-h^-M-^ ?m^o]cK zisflH(Gi)^ J£ ^§ 

n m-^m-^ *i<3^ 

aflo^SKVlH -B-^ofl o] 7 >€ ^-f°fl 7^1^ ofl 

^l^oj ^^^>7fl 7jsW3 -fr^ofl ^1-^-^^^^ =LQ\S. 91?}*}^ ^-f 

(Gl)°fl Hl^fl, E^-ojo] ^ %lcf. £ 7vfl<Hl^^ ^gflss.^ 

<42> oj^ofl^^ ^2 ^Al^7l- 

<43> 51 4^r ^12 ^AHH trfS^- ti>£^] ^o^o] Ji°l 

< 44 > ^7-1, £ 4 # ^-S^, £ 2^ ^ofl ^ol^<y- (V2 ) o. ^x\^ 

^lm -a-^ #(40-42)ol ^7>3 o_5L ^ o] 

<45> ^13-2.5., IE 4<^H ^ ^eflols.^ ifljq ^| n (^7l^ n £- 2o)^9] 7>9j^) 

^1^7]1-(10-16)^ n ^l^-¥-# ^ , #7l n°l 

^r(2^ wfl^)9j ^ °-o\] #^^-(0UT).?_S #^3^r ^^"(phase)^ 9j^^. (IN ) 
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91?}$. <$m\3L2\ ^#4 #7) no] ^#£- 

*1) ^<S7l-i-(10,14)4 ^^g-^ ^a>o)^1 ^71 <=1^€^. *fll vfl^l *]l m ^3flAl£] 
"i-(20,22)-8: <^i^L7> #7l ^^^^<?J- ii=£Kr ^H^CVl) °l7> 

^71 ^^Jl Bf^ic^7> #7l ^1^7l-i-( 10 ,14)^1 47] 

€€4. ^-71 afll ifl*l ^^^1 (40-42 )£- ^-71 #<y--BHr 

tSLS 9l7}^\^r *fl<H SCOTCH *)H£H ^"71 *fll ^m7-]iJ-s.(30-32)n>cf zf 

71 ^-g-^M ^1-71 ^11 ^m^lKSO^)*]-^ ^15. #7l i^ELofl <g 

<^#(IN)J15L <y7>^^ AJJ:^ #7) ^<g7H-(10-16), ^-71 7^V§(30-32)^ # 

71 ^^l-i-(40-42)^ ^-M*<h ^ ^>7l 7]3tflAlE^(20-22)^ ^t!" ^l^-M ^ 

#^3r(0UT)-i- #*fl #^€cf. ^7]^ , # 7 1 afll ^x)(40)Q ^ 
(30)5] ^l^^ofl o]*> ^^sj. ^3flA]E-](20)^ ^1 RC *)^(time constant) 
» £t= #3 RC ^^H, #71 Tflm >i-?l^l(42)af *11m ^%>(32)sl 

^t^ofl 2)^ ^^^-4 ^lm 7l2flA]El(22)^ ^1 RC *1^» #3 RC 

#71 ^*1^°1 ^*J-°1 ^_£ofl nj-ej. Aj-71 ^ ^^ol ^sj-^cf^ 

#7ltb 51 42j ^-^1^ ^ofl rr|-^tg £ 2^ ^-fo|| d*}*) ^^)^s-ol ^ 

^2] £sHl <£^-g- nl^lTfl Sl^-S. *1<3 Ej-<3°1 ^S^Cf. 
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<S33.2] ZLefl^s.^ iL°j £. 91- *1°J &}- 0 j£l 

£ 51- £ 4^ *fll vfl*l *|| n *1<£ 711- (10-16)<>1 *l2..o_^ oj^^^ zj- 

71 =?-^& ^o] Ji^tf. ^1 vfl^l >fl m (^7H m£r l/2n)7l3llAlE^ (20-22)^ dtiiL 

ifil- S.efl9jol oxl^ 2.^.^ H^^l^E-lS. 471 ^^-g- ^ $14. ^"71 

^3*1 #(40-42)^: 7llolB7> *fl2 ^H^«a-(V2)«H1 o^sJjl ±3.^7} s&7} ^i^^i<a- 
6(1 <g^^ 3X)t| Hqa^l^Eil.(pi-P2)S. zJ-7] ^^-i: ^ 

£ 5^1 ^<H1 4^-Sl oi^b] ^l9j-OS. ^5l$i^l^>, «V£*ll ^1^1 ^-g-ofl oiol 

^H^^(V1)4 a«2 ^H^«a-# A}-g-^ £ 5°*H, ^ ^^^<a-5l sH^ol 
^ol-^, ^7) 2iLi H^^liBl-i-(pl-P2)Sl TflolH-dii^-^^: ^ 0 J-°1 ^s>S.S. 

^-71 £ii B^^l^Bl-i-(pi-P2)^- ticf 7J-*>t11 (strongly) ^£€4. 4^, 

^71 S]^ S-jLi B^l^EKPDSl- afll X-l^-(Rl)^ ^^oj^ofl °qtb # 

dbsl^s, ^ls.^.^ ojtHHiaoHl °j7>s)^ -§-^-^<y-oi &7}&t±. zl^tII ^1 «fl °j 
»1e^(io)^ *i<3 Ej-<y o. 7-i^-(Ri)ni- <^i^ ^-foii tii«q ^7^1 #^4. ^, *i<3 Ej- 

ojol a-of^lt].. 2*K ^7l sq^g £ii H^^l^Bi(P2)s}- *flm 7^(R2)^ ^^^^<fl 
^z\*Q- #^s\H.3., *)3-SL^ olalEl(14)oll °j7}s}^r -g^^S. ^7>^cf. 
*^r#*il 91^^(10-14)$] El-oj^r °yO-sL ^-fofl alSfl ^7-1 
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<52> ojsq. ^-oi, ^-71 -a-^«(Rl,R2)4 ^HS. <S^£ ^*(P1-P2)^ a)- 

-g-ofl ^|*fl *^«J*fl *1<3 71* (10,U)^ #^J=olH M-El-v-Hr *1<£ B^oj^ £ 3^1 
Jitf ci #^t+. at!-, £ 3<HH -M^tb #71 TiBfHEi -8-bJ«-(Cl,C2)3 

<53> ^ ^ 7^J-^o] o}^] , g ^^Hr 

Cfl ^JlsL *>tt 3*}-^ €^^ < a-°] ^7>^- nfl ^-o} ^7>^^1 ^l^^lS.^ *| 

<54> £ g-i- ^-2:^, £ 72} ofil7Mi 7>S.^^r ^-^^^ #B(V)^5. *4 

E}vfl ^oIji Afl3.^fr *]<g E^^ l4^2L(nS)^5L q-E)-^ ^ojcf. £ 50] ?\^X\K\ 

H^l^M «il7>£l^ *fl2 ^H^m^ s-^t!: ^dtt^-^ -H^sj-Ji, 
^ ^^m* ^E^S] ^2}-7> ZLEflHS^ J£^^. 3LSflHl-(G21-G27)^ 

<M ZLEflS*(G22-G26)^r g -R-^oll <y7>s]^ 7fll,2 alM^Stf (V1.V2) 

-§: 2.0 1.2#B*M 0.21-H ?J 3-° ofl z^l tfl-§-sq<H ^e}- 

M-^ *|<S*H3 7] ^, ZLEflH(G21)^ S. 13 ^-o] 7i^4 T^^Ei 

-frbW #-€# < Sha- ^tfls. «?i7>t!- 3-f°fl M-Hl-q-^ *l<3-iR3 
<55> £ gvfl^ aEflltt. wlJH^ s]^- #^<y-°l ^sH^eKe *J-# 

31 IS "8: *fll,2 ^l<H^(Vl,V2)ol TlsflAlEi ^ * -fr^ofl o]7V^ 
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-f-*H ^71 ^H^<y-*(Vl ( V2)o) 3.^ 1.21-BS. ^£)^r ^(G26H *1<£ ^ 
3 €Sj-7> 7># 37)1 «£<H^* ° s v ^ 

^1 y-^oj^og-c. o] 7 |.^ ^^-ofl <£o^ zmflH* 2.91 ^, £ 5^ 7^ 

(Gll-G17)^H ^.eflH#(G12-G16)^r i^H*l -f}-^^ ^l7>s]^ *\}o] ^<y-(V2)* 2.0 1-B 
1.21-B^l 0.2-i-B ^7l 7J-^A]?J ^^-ofl z|7l Efl-§-£H M-E^-q-^ xl<gs. 

$ 7]^.l-olcf. t&*h ZL2flH(Gll)^ £ 1^ ^-f^ ^°1 Tl^AlEi -ft-y^l ^-f- 

«y7>*V ^-fofl ufE}M-^ *1<3^->S 7lti.olcf. 
£ 8^ ZLEfl^-g: tiling ^-^1 , #71 ^cH^<y-(V2)ol 1.21-HS ^5)^ ^ 
-f(Gl6Hl *1<3 E^<y^ i^^7|- 7># 3711 ^<H^* ^ 

*V yj-af ^A] ofls.^ ^,g. -^^-^oj-o.^ ^s]^ ^Jf ^ 

711 -6-^1^1 *1<S Efoj o. cfl^^o.^. SE^r ^ ^c}. n}EM ( 

^7ltb aV£^l ^Hl ^-g-^- ^-fofl a>H^l tttt ^ l-^JS-tb 

^i^<y7>7l- ^S^, a>i^l #*1<*| ^^li oflEi "J-^l ^ #^ ^£7} #<H^cl-. 
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